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1020030020433 fti* gJJh 2003/9/8 

[ ^ " AH ^ ] 1. fiSf/H- SAHIAH(£S)_ie 
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1020030020433 °AA- 2003/9/8 

SLB- ^EflJL ^^H, *fl3 ±*}±r *\)2 *lH H3L°\] -S^W. 

-8-^1 ^7.}sL 7A^}^ , ^-71 #7fllHJ- ^Jg- ^ofl d-e]- 

21 3<iHl cfl-§-^ ^12 ^i^-ol ^2 Sl7}"€4. cf^-, ^ 
£ 5 

-fM EL, tH^aIe^, B^l^Ei, ^ ^oj., ^ ^ 
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1020030020433 #3 2003/9/8 

3*1 *V*j ^ zl £Al sfl^jz}- ^ {LIGHT EMITTING DISPLAY 
DEVICE AND DISPLAY PANEL AND DRIVING METHOD THEREOF} 

5- 1-8: -B-71 dk*}^ 7fl^£olcf. 

£ 4^ £ ^*MH o_7l EL S a] 7 fl^<y 

IE 5, £ 7 ^ £ 9fe ^12 ^ *fl3 ^*HH 4= ^ 

S]3.£] ^7> 5]S.£olcf. 

-H-7] #7j\it electro luminescent, °}*\ EL°]£f &*) ^tr ^ 
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1020030020433 <£*\- 2003/9/8 

^ ^-^17)^ S^l N>M7fl^ -fM Q<£ ^ ^ ^ 

^ 5^^- ojcf. olE^V -fM £ lofl M-^ 

ufl w]-^ ;£oj ofl^^dxo), -^-71 7fl4i= eflo)o^ ( m etal )£) ^Si^r 7>^ZL 

5d*=K -^-71 ^1-2]- -^o. #71] ^ ^ -g^o. ^ VAl7l7] ^ 

l^-^eHtKemitting layer, EML) , ^^f^electron transport layer, ETL) 

^ ^r^^Chole transport layer, HTD^g- i*rtr 4# ^53. 

Str ^£^1 ^fKelectron injecting layer, EIL)4 ^ n^iHhole 

injecting layer, HIL)^§- Stf^l-Jl $X^. 

oI^^Itt -B-71 ^^-g- ^*Rr ^^H^r °fl^± 
(passive matrix) ^ Ve f B^l^E-Kthin film transistor, TFT) SE^- 

M0SFET1- o]^-^- ^ ^(active matrix) 91^. «<M£: 

^ «<H^ ^ B^fl^l^Ei^ TisflAlEit- z]- ITOCindium tin oxide) &± ^<*\] 

T^jE^ #<?hg- ^1^7171 ^Sfl <?l7 r £)ir AjjL^ ^ Hfl 6\] ^ ^-g- ^ ttj- 

7l^ (voltage programming) ^4 #-n- 7] <y (current programming) 
-JM EL £Al ^ofl cfl^ ^^^cf. 
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1020030020433 2003/9/8 
<H> £ 2^r -H-7] EL ±.A% =t^\7] fl^r 7 )<Q ^ S\S. 

71 EL ^KOLEDHl H^^liBl(Ml)7> *ifhl- *#*th 

(Ml)^l B^^l^Bi(M2)l- f-sfl o]7>£l^ HM^ 

ofl °]*fl ^l^sl£S 5^ ojcf. o]nfl f o]7V^ ^ 7l# -fM*>7l ^ 

^3flAlBl(Cl)7> m$*liEi(Ml)£] ±^9\- 711 o]H *}°H &t)-. H 

iBi(M2)^ TllolH^^ ^RI(S n H #%S\°] 91SLV), ^ ^6\)^ 

<12> o)2f ^ 2}-^^ #3^^, ^^^1 H31*l^Ei(M2)£l 7)]°} 

¥-Z]2) Z^O]B\ &<£o] H^^l^Ei(Ml)^ 7flolH°fl <y7mcf. 2^ 

CC1)<H] s]n TllolB^ ^UCVgsHI B^fl^l^Ei(M2) 

°fl ^^-(I 0 led)7> o] ^^-(I 0LED )ofl tfl-§-*H ^-7] EL ^7K0LED)7> 

<13> o}nfl ( 0.7I EL ^ROLEDHl * £^ cj.^.^ u4 ^ 

[^Sj-Ai ii Ioeld= 2 (^gs - V'rw) = 2 (Vdd~ V DATA —\V T J) 2 

<15> <^7H t i QLED ^ 0.7I EL 4i7>(0LED)o11 Jre^ ^ v GS ^ B^l ^(Ml) 

^fif TllolH A>ol^ ^og- ( Vth - e^^^e^mdo^ ^-^^oj. v DATA rr cflo] 
E-1 |3 ^ ^ M-Ef-Hcf. 
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1020030020433 Qt-}: 2003/9/8 

^}°}^\ tfl-§-*Rr #^-7 r -fM EL i^KOELDHl ^S)JL, #fMl 

cfl-§-^H -^-7) EL i7>7V ^%Z}7]) ^Cf. *H, °]7j-S^ C-flolE] 7j|5f 

<17> ZLEU-1] ^ ^gfl^ ^oj. 7 ] 6} w o VAl^ ^ S^o])^ 

*^«J^4| ^*fl <SMfe MVnV H^l^EiSl ^ ^^(Vth) ^ <>1^5i 

(electron mobility)^ ^^VS ^1^) .HTflSl- <$7] 

» 1-<H, av^j- H^l^Ei-i- ^-g^Rr 8tilB(256) 7l)2t M 

*>7l 12mV(=3V/256) #3 o_s. B^^l^B]^ TflolB^l 31^* ^7} 

^^7> 100mV<y ^-fofl^ jl^}2i% S.^t}7) <H^^^. atr ^*r5. 
o]Sfl xoflA^ pfl-ol t^lHS C]^- JL^]SS S^*M oJ^Tfi ^Cf. 

<18> ojofl tiVsfl *iff- 7l<y »<H3 2}-4i 5] S^- s\-± 5\3.*\] ^*Hr # 

<19> £ 3£ -R-71 EL ±^ft ^-§^>7l ^tr ^efls] ^ 7)^ 3^ S\sL 

71EL i*K0LEDHl B€^1^eKM1)7V ^s.^ H 

^^l^Ei(Ml)s] *}^^ B^1^(M2)» -§-*fl <?]7>£]^ cfl o) Ei ^ofl ojsj) 
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1020030020433 #3 ^7.}: 2003/9/8 

^HUS^A^E^ ^ Aj^ofl o^sfl e^x|a^( II2i M3)7V Id-S: 

^^-(Idata)^ cfl-§-*Hr tWeKCIHI nf^-, 

^A^(s n )o_S^-Ei^ ^ ^127} «H efl^o] slo^ H^^l^Ei(M2, M3)7> fii 
H£)J1, ^A]-A](E n )o.5.^-Ei^ ^ a]^7> S.^ efl^o] s)ol H^fl^l^Ei(M4)7> 
^£4. ^°J-(VDD)AS-^Ei ^^o) ^g-s]ji TislHEiCClHl z\ 

#°*H1 tfl-§-*Rr -fM EL ^7>(0LED)S. 1-ei ^^-o} o^o^t].. 

°l«fl, -6-71 EL ^7}(0LEDH1 51 = ^ ^-ff-fe 25+ ^Kf. 

°*7}*), V GS ^ M^^liEi(Ml)^ TflolH A>ol^ 30^ v TH ^ H€*l 

<r^M 2^1 >H q-E*VB £°1 ^EflSl ^ ^^^jS-Ofl Sl*>^, -g-71 EL 

71 EL ±*}o\) ±5=L±; ^i^-(IoLED)^ d H1 *H1 €^(I D ATa)^1 #± 

Sacf. «^l» #<H, iSMBj-a -¥-^> ^4*1 €^7} 30pFolEl- 7}-^ ^Jfofl ^ n A 
°fl A 1 ^^nA ^JE^l c-llolEl ^^-S c-flolE-1^^ ^*>e^ ^ms9] X\#o] 

*g£L*}t)-. o)±- +^ us ^§0] ^0} Al^(n n e timeM: JieJ sfl-g- ^ ^ a] 
#-g-<5M ^ftf^ §-^l^o] 01 cf. 
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1020030020433 %■^ 2003/9/8 

^sRr 4^ 3H^, ^ ^i^>^ 4^ ^ahj, nelJi 3)0^ 

91^. &± t# 4:7}, *fll BSH^l^Ei , ^} m i^^) 

7l7l ^tb ^ ^11 g ^2 ^ ^4 ^]<H *d^Sr 7^H, *U 

^7}^r ^1 Tflo} Al^ofl -§-#<5)-a} E^l^Ei-I- Cfol^.c ^EflS. <3 

e^o.^«. e ^ tiHEi AjJil- ^SM, *fl3 ^fl^J 4i*Rr ^13 *fl<H Ajjrofl -g. 

^Hfr *1]2 Ajjrofl -g-^-B-H ^12 ^^-«Ei^ d] ol Ei *1fHl tfl-§- 

Jl *fll 7-^ i^Hl Si'SM ^l7>^ * ^12 7^ ±_7}d\] *1]2 ^<y-o] 
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1020030020433 #^ 2003/9/8 

<26> $± S\3,±r 7fl2 *\}°] ^JL<>11 -g-^H ^^r^M *fll H^^l^B^ %]6\ # 

<27> ZL^ZL 7112 B^l^E^ ^ ^^.54 ^lU ^ A\o)6\) 

^^TT *fll ^3fl^B^oll ^^M, Till ±7.}^ Till H^1^E|°) 7fl 

1 ^ €#4 *)U ^>21 ^I2^b AHofl 7)12 tH^aIe^ 71)1 ^Sfl 
AlBlfi) ^ o^ofl ^ SU4. 

<28> Till 7H> 7114 i^Rl i7fo) ^112^- JZf Till B^^l^E^ ^ X 

^ ^ ^>°1^1 Till ^sflAlEiofl °l*fl ^^H, 7112 4l*Kr >114 

21 7112^-4 Till H^^l^Blol ^ ^ A>ololl O^JE}^ 7112 ^3flAl 

Ei<4 Till ^jrflAlE^ 2i*g o^ofl 2l«fl ^€ ^ 5*4-. 
<29> ZLElZL Till 7)H Till 7HEH a]Jt ^| j e» a]^ o}3*-6\) o}ollol-g- 

^^hfr ^A}7H O^-H^ol ^2 AjHH Ajjr^. 4 1 $14. °H. 

Till ifl^J ^*Rr, 1 ^ ^Ji^l -§-#*H *fli S^^l^Eil- 4°]^= 

<^^Al7l^ 7112 ^ 7112 ^l^oll -§-^}o} ^1 E^^l^Bl^. 

<30> 7112 TlH A]Jr^. Till Ajjr ^ ^3 Aljr^. ^ o^cf. olnfl 

, s\-±. s\S.^ 7114 4i*Hl 7115 e-1 i^-S} 

-S, ^14 ^ 7115 rf^Hl ^ *fll 4JJL * 7113 TlH Al^oll -g-n^al 
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1020030020433 %^ 2003/9/8 

&\°\ Z\)o)B\ ^^-1- ^^Wfe C-flojEi ^-ff-ofl tfl-g-SH ^ 

I^Vfe £^-*Rr #± $3.7} Slfe ^ ^ 

xu b^i^e^ ^ ^ ^ Afojofl i 

£ X]2 ^*}» Tjl-^H B^^l^E^ XH ^ ^q- Al-ojo) 

*fl3 ^JlS. SJ-JL, B^^l^EiS-^-E^ ^ ^i^-l- ^ 

^ofl ^ i^l 3.+} Sfl^ofl^ H-El-vfl^ Cfl 

°lEl ^ff-# ^SHr -*HM HHEiA}, AjEH ^^>^ Ji^o] ^A>Aj > 

^^7l ^1*V ^ff-!- *fll i^^l ^Aj-Aj 0.5.«. E ^ ^1 

*m ^li^l] "§-^>^ CflolE-lAl 0.^.«.E^ CflolEi yfll E^liEiS. ^ 

t^. xi2 ^^^i xu xh -s-'a-sv^ ^11 H^l^Eil- 

^Efl^. o^^H, *fl3 ^fl^J di^fe ^12 X| <H -S-^H -S-^cf. X|4 
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1020030020433 ^^ ^^>: 2003/9/8 

^>7> = ^"Efl^ afl *U B 33*1^3 3 ^4 »ll ^ ^ *}°) °ll ^ 

^14. ol S^l Bflv^ CllolE^ *l-fHl tfl-g-SKr *fll *U 7-R V 91 

«}efl*IHfe £^ *H ^8 SI ^*HH CH^H ^ 

°1 ^T*Hfr 71^ £-*HH ^ o. 7> ^l ^ 7 ]_ -g-ol^^l ^Al^- ^ o^Jg. 

#41*1 -M^tf. ne]i4 ^tg^. 7M A o Vol^. *§EflS ^ o^O.^ 

^7H1^ ^AHjofl ^3*1 SHr^. 

^>^Cf. -B-A>*V JjL£.6fl ^ «lf 

°l*ll ^^hhi 14s o. 7l EL KA] *g Zl S\S.9\- ^ 

u o V ^<Hl tfl*H #M *M ^l*f7fl ^^W. 

£ 4» ^AHofl 4f 4f7l EL ^Hl cfl§> 
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1020030020433 %^ ^7.}: 2003/9/8 

-fM EL SA] Bfl^ao), ^Jf(20) £ cflolel ^-^(30)1- S^-th}. 

-6-71 EL *B^(10)£ *3 ^.2.3. ^ safe cflolel^CDj-D,,), 

1 IJ-^o.S. ^ &fe 4*r^ ^Hd(Si-S N) Ei-E N ) ^ *Hr^ ^ 33(11)# 
cflolEiAi(Di-DM)^: ^ M-E|-vH^ CHI o] B\ A]Jr^. ^ 2|JL 

(li)s. ^aH, ^>^d(Si-s N )^r ^JJlI- ^ 5)^(11)5. ^tr^K sj- 

i 5l5(ll)fe oj^tb ^ ^^^^(Dx-Dm)^ o]^^. ^ ^HKs^ofl <q«fl 3 
^3fe Sj-di <3«H ^A>Aj (El _ EN )^ ^5(11)S] ig- 

^-§^-(20)fe ^Hd(Si-S N> Ei-E N )<H1 AA ^ -gift 

£*H°-5 < a7>^H, cflolE) ^JjL(30)^ Cflo']El>a(Di-Du)<^ 4Ef 

^> ^§^-(20) cflojEi ^".(30)^ SAl sfl^dOHl ^7l^o.5 

=r 5Efe sfl^UOH #713 0.5 oji=. Efl 

<>1H ?HsH 2fl7l^l(tape carrier package, TCPW ^ -f-sl ^Efl5 ^ $X 

Cf. Sfe 5*1 3^^(10)011 ^2j-SH #7}qo_3_ «^S)<H Ol^ 7 >^ 9j 3) s| 

^(flexible printed circuit, FPC) SEfe €#(film) ^ -f-sl ^Bfi3 

€ ^3E. 9l°-*\, °1« CoF(chip on flexible board, chip on film) ^©lel- tr 
cf. ^l^ffe ^-el ^^(20) ^/5Efe c-flolE^ ^^-(30)fe SAl 3}]^^ o. 

5] 7m $H1 ^-av^ ^ £ & o.^, o-eI 7]^r $H ^aJ-a} ( cflo)El*d 
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1020030020433 #3 ^*}: 2003/9/8 

3 ^€ ^£ °1» CoG(chip on glass) "cH^Ie} 

A ^ s\-*§^°)^. ZLZ)JL 5. 5^1^ m^*l) 

-fM EL i^XOLED), B<£*lifcKMl-M7) ^ ?1sIWeKC1, C2)# JL^M , H^S 
^l^Ei(Ml-M7)^ PM0S B€^1^E^ 91k±. o]^*); £a] 

zjz}- ^ 27fl^ ^(main) ^i^S 7}^)^ ^ H^^e-^ ^o] w> 

H^l^E|(Ml)^r ^(VDDH ±±i7} <&^£\JL B^^l^Ei(M5)^l Til 

EKM3)7l- S^^l^Ei(Ml)^ 7flo]B^ dli Afojoll ^E)^- ^oj- 

(V GS H tfl-§-*Rr ^Ooled)^ B^H^1^eKM3)^ (n+l)«i^ ^ 

H^^liEKMl)* cfo]^.^ ^Efl^. <g^Al7jcf. zie)jL H^*liE| (M7)^ 

E^(D m )2f HSH^l^EKMl)^ 7l|o)H ^Olofl ^SH, ^A>^(S n ) O.S.-^E^ ^ 
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1020030020433 #^ <Qz\: 2003/9/8 

H^fl^liEKM7)^ H^*liE|(M3)£4- v}?V7}7]3. Hig*liEi(Ml)£| 7flol;E<4 

<44> 5fl^>] Hr) (C1)tt ^(VDD)^ S^^l^Ei(Ml)^ 7i)°lH. ^}o)d\] <£^S\ 

^, ^sflAlEi(C2)^ ^€ ^(VDD)*}- H^^l^El(M5)^ a\o}6\) <£^Qxj-. 

o)^]^ : ^s^eKCI, C2)^ S^^li^^l TflolHsq- ±+ a>o]^ ^o}-g- ^j-*}^ 

^E^(M5)^ ^A>^(S n )o.S^-E^ Als(SE n )^l -g-#*H ^3JflAlE^(Cl, C2) 

-§-#*H sfl^l El (CI, C2)« *g£ «a^Al7J4. 
<45> e^^^Ei(M2)^ ^A>^(S n )o.S^-E^ ^!Jl(SE n H -S-^M clHEi 

^l(D m )-2.S.^-E^ tflolEi ^^-(I DATA )» B^^1^eKM1)5. ^tlrtK 
H^^l^Ei(M4)fe H^^l^El(Ml)^ -R-^l EL ^}(0LED) *}°}°\} 

o] , ^A>^(E n )o.S-^-E^ ^ A]^(EM n )<Hl -§-#*H S^l^EiCMl)^ 
^i^-(IOLED)* "B- 7 1 EL i^(OLED)^. -B-71 EL d^KOLED)^ 

iEi(M4)2f 7l§ ^<3- AHi 9l7}5\±r ^(IoLED) 2 ! °<M ^"^Hr 
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< 47 > s. 6# ^tKTD^IMfc S-f ellts] >*]^ ^l^(SE n )ofl o)«fl b 

®*}^mU5)7\ H^.sH ^5xflAlE^(Cl, C2)^ H^^liBl(Ml)2l 7tio]e<4 ii 
*V°H*1 ^^^Cf. =LB]JL H 31*1^3(112, M7)7> H^l^E-i 

(Ml)fe ^o]^= ^^H, B€^1^(M2)7> €£r£H cflo}E^(D m )o.S 

JjM^ tfl 0 ]El ^^-(I DAT a)7> H*a*]^EKMlH JL^-Tll I^liti(MlH 
^^-(I D ATa) 7 > dlo]Ei ^^-(I DA ta)^ 33]- £o] u^e^ 

<r 5a^, 3^^- El ^*KTlHH^ Tflole-^ ^<a-(V GS (TD)^- ^ 

*M 4S ^<>i^l^. 

<48> ,i W^=|(l^ GS (71)|-|F r J) 2 

[*r^«*| 3] 1 



<49> 



4] l^ GS (7i)i = /^^+|y ra i 



<so> °)7}x], p-b V TH ^ B€*1^eUM1)s} €-3 ^d 0 J-°l^. 

<5i> cc]-^ ^aflAlEKCl, C2)ofl^ c-1)o1e^ 3HKI DATA H sfl^Kr ^(Vgs 

(TD)ol ^^cf. zie)ZL *}oi efl^sl ^ Aljr^Mjofl ^sfl H€*1^3(M4) 

7} ia.SLH.5l<H, EL ^7}(0LED)3.^ *lff-7> a^^M 

<52> c^, ^>(T2Hl>Hfe *H efl^^ ^ 4lJr(SE n H -§-#*H HSH^l^ 

(M2, M5, M7)7V QSLS-^JL, ell a]i» ^l^(SE n+ i)^l -§-^><^ H31*li 

BKM3)7> ^l^r^cf. efl^Sl ^ Al^CEM,,,)^ 2l*fl B^^1^E-1(M6)^ ^.2. 

M-^\a ^iw Aj-EfloflA-i i-^^cf. ^^.h^ ^®7]^b\(m2)°\] 
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(Ml)^ ^ ^-Efl^. -fi-*) 5] £.5. , ^sxflAlEKClHl^ ^^^l^^(Ml)^ 

^ ^°J-(Vth)°1 ^ft&A. 
<53> tf-g-, ^(T3)°)H^r *W ^ Ai^(SE n+1 )ofl -§-W<^ J=31*li 

El(M3)7l- ^^.HS] -H efl^t^ -g-#S}a] H€*1^(M4, M6)7> 

H£r^4. H€*l^i(M6)7l- ^3rflAlEKCl, C2)^r ^^^3-, 

a1e^(C1 ( C2)^1 7i#^«fl ^*fl ^#(T3HHsq S^^l^EKMl)^ TllolH-ii *1 
0 J-(V GS (T3))£t 5^- ^q-. 

<54> C n 

I F GS ( 73)1 = I V TH \ + r l r (l V os (71)1-1 V TO |) 

<55> O^H, Ci £ C 2 ^ ^ tH^^BKCI, C2)Sl 7H3flA]Biiolc|-. 

<56> rtj-eH m 531*1^1 (Ml HI Jii=L^ ^^-(Ioled)^" 64 £o] , o] 

^^-d0LED) 7 > €£r3 B^1^(M4)^ ^ $-7} EL ^KOLEDW « 

ol £-tifls|ji -R-71 EL ^*}(0LED)^ ^^-o] o]^.o]^. 

K*W61 / «—-#{c^<"'«< I «-" r ™ l) r-(-5^) ,, "»' 

<58> ^f%*\ 6<H1 y >4 -fM EL 4l*}(0LEDH1 ^Ooled) 

^ m^^liEKMl)^ ^ ^^(Vth) 0 ^ °1*£*H ^-Tjl^o] ^^S]o S> 
#<$2] ^^VM- &ix}7} SL^m. ==r 91^. S*V -B-71 EL i*K0LEDW ^ 

SHKIqlED^ c fl°l^ *HKIdATaW ti l C 2 /(Ci+C 2 )^ ^ Ufl^ ^ 
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#<H Ci7> C 2 ^ Mafl(C 2 =M*Ci)^^, ^^-(I 0 LED)°fl *M (M+l) 2 tifl^ 
# €■ 3Me) ^^-(I DA T A )^ A i -n-71 EL ^KOLEDHl JL = ^r ^^-« 

^(IDATA)* CflolE^^ ^ olcf. a 

*V, ^^]^B\m-W7)7\ SL^ ^<Qe\ SLA] stfl^(io)^ 

-H-sl 7l^r $H1 ^ H^S^l^Eil- *g ^ #3:*>7fl ^ 
<59> a. ^JaHHH^ H^£^l^El(Ml-M7)# PM0S ^ 

^Si*}^, °1« NM0S H 31*1^3. ^M^" 4 1 Si 1 }. H^^l^Ei(Ml-M5)# NMOS 

1- ^(VDD) tflAiofl 7l§ ^SKa, -fM EL i^KOLED)^ 7fl^^ 

» H^fl^^BKM4)^l ^SKa <>1| !=.:=.» ^ ^(VDDH <d 
^ ^]JUSE n> SE n+ i) ^ ^ ^IJLCEMn)^ S. 6^ ^--f- sj-^l tfl*M «>^^ *§ 
3)» 7>^lcf. H^^1^(M1-M5)1- NMOS H 31*1 ^3 3. tfltb ^ 

tb, H^^l^e1(Ml-M7)# PMOS^f NMOS^ iE^ -fr*>3!: 7l^* *>fe tj-g- ^ 

<60> ZLElZL £ ^AHl^A^ 77 flo} B ^ (M1-M7)* *1"8-«H 

sj-di si si- ^*>£*1<£, »M ^if^ ^7>*H B^l^ei 

12* #2:*M ^Ml^Ml ^tb^. 
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<61> £7^^ *fl2 ^HH &± , £ 8£r 

<62> £ 7 ofl ufE^-^ "V^ ^. ^-rgo) ^ 2 tcj-^ Q± s. 5 

#± S?S<M H^^1^(M6, M7)7> ^T^JI ^AHH(x n) y n )o) ^7>sH & 

*iH A]Ji(CS2 n H -§-#*M ^3rflAlEKCl, C2)» ^^^^cf. 
< 63 > £. 8-1: Ji^, ^ S-?- efl*t^ *1H ^ls(CSl n , CS2 n H Sl«fl H^a1^e| 

(M3, M5)7> i^sM, H^^l^El(Ml)^ *§$\£- <£^1^ *\ A *1 3 (CI , 

C2)tt ^ ^^€4. HSU 3.-?- ^IftSl 4!3L(SEnH ^*fl 

(M2)7> ^^H, C-Ho]E-lAj( Dm )0. S .«.E^ i\)o}B] ^^-(I DATA )7> B^l^Bl(lll) 

*d°*KV GS (Tl))^ 4^ &o] s)^, o] ^^(Vgs(T1))o1 5H3flAlEKCl, C2)ofl 

<64> tf-g-, ^KT2HH^r «W efl^o^ ^ A]jr(cS2 n H S€^liEi(M5) 
7]- ^i = sl<H ?1*IHEKC2Hr ##°] #3N*1 *M efl^ 

^cf. nj.^ ^^V(T2)ofl^^ ^3flA]Ei(Cl)°fl^ 

ei(Mi)^ ^ ^<a-(v TH )<>i 7i^cf. 
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<65> ^#(T3)<>1H^ *}°] X)<H ^JL(CSl n H o^sfl H^l^(M3)7l- Q 

i^s)Jl 5L-f ell 13 ^l^(CS2 n )ofl -g^SH B€*1^(M5)7> €^8r€^-. 

H€^liEKM5)7> ^s]^ ^^fl^B-KCl, C2)^r ^1 ^^U, ^^(13)^1^^ 
H1]1^^(M1)5] 7fl°|H-^ ^WgsCTS))^- *fll ^H13 ^#(13 £ 

<66> o]<2}. ^-o], ^- i£^o} ^2 ^Al^ofl sj-^ ^A]ofl^ -g^} 

<67> ZlE^Jl ^2 -^H^ife ^X|ojH B^^l^Ei^ 7fl^ 

# 27fl #o)jl ^A^o} 7fl^» 2711 ^7>Al^Cf. Ol^ ig^ H^^l^Ei^ 711 
I7fl #olJ7 ^A}/^ 7fl ^ # l7fl ^ 7 >X|Z] tH 5a4. 

<68> 6)1-1- S.<^ ( 5= 50} sj.^ Si)3olM H^^l^Ei(M6)# ^lTl^-JI, £ 7o\]*]Q 

£o] S^^l^Ei(M5)2l 7llolH» XI <H ^lS(CS2 n )# #^Hr ^Hd(Y„W 
^ ^ &cj-. XH ^ls(CS2 n )7l- s-f eMtl ^(Tl, T3HH HSB^l^ 

BKM5)7> TlsJMEKCl, C2)7> ig £ ^^S-S., o]£\& Sl *fll 

<69> at}", £ 53 sMi 21^.^1^ B€*1^3(M7)* X|7l*>JL, 5. 7<M3 ^ 

J=fa*li£|(M3)3 TflolB* XH <J51(CS1„)« ^liHHr ^Hd(X n H ^ 
SZcf. ZL&|^ XH >0^(CSl n )7> S-f sfl^Sl n L ^"(Tl, T2)<Hl^i H^^l^B.i (M3) 
7} €£r£H S^^l^Ei(Ml)7> tj-ol^c ^EflS. ol^JELS-, o]z]i£ <£X\d\]5L *\] 
1 ^^*>7fl ^Cf. 
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<?o> o]sfr t £ *g*$o\ X|i ^ X| 2 ^HHH^ W)mCl, C2)# ^ 

(VDDH ^IS. ^^^V^^^, °14*r ^3flAlEKCl, C2)# ^«a-(VDD) 
ofl a|£s. <d^«" ^S. $14. oWH^r ^*HH tfl^H S. 91- #2: 

<71> £ 9u ^ ^13 4"E- Sj-i 35.^ ^-7> 5|5.£olcf. 

<72> £. gofl 44 ^y-ol, x]3 ^*HH 4€- 5)-^ ^sj) 

AlEi(Cl, C2) ^ H^4^(M5)£l <?1^ ^"Efl# X^l*}^ X]2 ^aH14 ^-<atV 
7>^cf. *HI*M| ^^*>^, ^sflAlEKCl, C2)^ ^ ^°0-(VDD)4 H^fi 

4^1(M3) 4°H1 xj^s. o^^M, B^fl^l^Bi(M5)^ ?1sJM4(Cl, C2)^ 33 

4 H^^l^BKMl)^ TlHB 4°H1 &4. 

<73> X15 ccfs S|S.fe *fl2 ^*H4 Sj-^ofl S>] Sfl 

-g-sH, ^>Afl^ cfl*>^ H 8 ^ 3E 91- ^^4. 

< 74 > ^ f ^.^. (T1 )o]iA^ ^.-f XH 4lJL(CSl n Hl ^*fl H^^l^Bi(M3) 

Jl(CSl n )ofl H$4^(M5)7> ^3rflA]E|(C2)^ ^oj-^. ovs _ 

n^Ji H^£^1^eKM2)7> S-^- ^ ^l3L(SE n H -§-^H , HH^CD,,,) 

°_^E^ q]o]t) ^=-(i DATA )7> B^^l^Ei(Ml)<Hl jL-LTfl ^4. cflole] #-ff- 
dDATA)°fl 44 B^4^(M1)^ TflolB-^ ^^(VgsCTD)^: 3 ^ 44 

4°1 -^-71 EL i4(0LED)^ ^^-7> 4^ <H &4. 
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<75> ^.^.( X2 )oJ1a^ *\}o] A]^:(CS2 n )7> *}o) s)o] H^^l^Ei(M5)7> H 

<H 9XSLE.S., TisflAjEKCl, C2)^ <£#°flfe H^l^Bl(Ml)^ 

^^(Vth)^ ^7V^4. 4<^l M-e}^ ^«a-(v GS (Ti))* 91 

oj ^3flAlEi(Cl)^ *1°HVci)£r ^^^bKCI, C2)^ 711-^1 £]sfl 7A 

Vci = I V TH \ + r °} r (I F GS ( 71)1 - 1 

(M3)7> ^^.HSl^l, S.-?- *1H ^ls(CS2 n ) ^ -*lJL(EM n )ofl o}*fl B 

€*l^i(M5, M4)7> €£r^i=K H€*1^(M3)7> ^H^i H€*1^(M5)7)- 
^£3^, 7HuflAlEi(Cl)^ ^^(Vci)^ ^(TSHH^ B€*]^(M1)^ 7\]o}^. 

-i^ ^<y-(V GS (T3))il^. €4. HS£^^(M1)^1 ^I^-(Ioled)^ 

84 °1 ^^-(Ioled) 7 V B€*l^(M4)°fl EL 

(0LED)°fl ^s) 0 ! 1>3H ol^-ol^lcf. 



<78> 



<79> o]sf ^-o] ^13 -^aHHa|;£ ^Al^Sf X>}&7\X]2. -^-71 EL 

^>(0LED)ofl ^-g^ ^i^-(IoLED)^ H^l^Bl(Ml)^ -g-^ # 0 J-(V TH HM- o]^ 
Si*)) &7\)&o) ^^^cf. *J-fKi 0LED )ofl tflsfl (d+C 2 )/CiSl 2fl§ afl^ €- 
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^(Idata)^ -n-^l EL 4i*>(0LEDHl J&JeLtt *H<H^ 

(idata)* ^^5}£^ t-noiE^s] #3 anna- ^ sa^i-. 

<80> ig-^cq ^3 ^AlofloflA^ H^^l^Bi(Ml-M5)l- PMOS ^31*1^5. ^ 

S>£*1 , £, NMOS S^b PMOSSf NMOS^l ^ ^ o} , 5& 

^^^^^ oh 4Mn 4-§-^ ^^^H ^2)*}5i ox 

^ 71^- 7fl^ ol-g-*!: ^<S*}^ <*\Z] ^ ^ 7fl^ ^Efl £ * 

<82> o)S\- ^-ol ^ofl ^ ^ t 3. n)o}&\ &^-g.*\ -6-71 EL 3LE.±r 

*lH^ ^ 91SLE.3., *V S^o] Al^o} tiMEi^ ^«^| ^ ol 

Cf. atb, -6-71 EL ^i^r €fRr M^E]^ -g-^ ^ 
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i] 

# *l^*Kr 4^ ^A>^, HelJl ^-7) ^HEi^S}- ^RH 

^-71 i^t ^^17171 ^tb ^ ^*}^ ^ ^12 ^ 

*I^-(main electrode)^ *1H Sl^M: 7>*lfe *fli H 39*1 ^3 , 

71^ ^11 iSRl 4i7>>, 

^"71 ^A>^O.S^-E^ *}H* ^l^^l -g-#*}<*| ^7l cflolE^O.^Ei 

2] ClHEi A)JL«- ^^Kr ^]2 ^SHi ^V, 

°fl tfl-§-*R=- #°*M: *H^Rr *fll i7f, 

^13 ^l^H 4lJL°fl -§-^H #7l S^^^Ei^E^ ^71 ^ #-fr«- 

^-71 ±7\S, m ±X\ 
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#7) *fll ^*H1 #7} *fll o} 7 H£ ^ #7) 2fl2 d^Hl # 

71 ^2 o]7>S]^ ( ^-7] *jj 2 T^V ^#^ofl ^7] 1 

[^T 1 * 2] 

^7l *lll 5J A]2 »H ^1^^ #7] *)U Al^7l- oioflol^ol Aj-7] 

^i ^7i *m ^<a-°i *ni "?■■?]" , 

Aj-71 *fl3 Ifl-S-^ ^7} ^ ^7} AJ-7] *fl 3 ^ 

£ ^^HHr ^ . 

3] 

^7] 3\3-±r #7] *fl2 US.**} -g^M €-8:3^ #71 *fll 

^1<H ^o]) ^l^o) ^S)^ ^fl4 ±.7}^r S-^>^, 
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#7l XH ^>7> ^^rEl^ #7l XI 1 7}<% ^>7> *§#£M # 7 1 ^4 

±7} 7} H^S^O^ # 7 ] ^,12 7}<*\ ±7}7} ^^XT 5*1 #*1 . 

4] 
X131H1 

#7l Xl2 *1# i*l~^ #7] XU E^liEjo] ^<>| ^^-4 ^! ^ ^ A > 
Ojoll <^^£)^ XU 7^3flAlElofl ^JEM, # 7 ] XU #7l XU 

H^H^l^E^ Xl 1 ^ ^^-32f #7l Xl4 i^^l Xl2# A]- 0)0!] ^i}^ Xl2 

^BflAjE^ #71 XU TlsflAlEi^ C^ofl o) gj) # £j ^ SA ) . 

C^t 1 * 5] 

Xl3*J-<Hl 5a<H>H . 

^71 XU 7i# 4i7]-Tr #71 XI 4 ifl^ ^7]-^ Xl2#-4 # 7 ] XU H€*l^ 
33 XI 1 ^ *H>H XU TlsflAlE^l 0}^ ^#£M, 

^-71 XI 2 *1# iX^ #71 XI 4 ifl^J i^s] Xl2^3f #71 XI 1 H^l^ 
33 XH *}°H ^^TT XI 2 ^sflAlE^ #7l XU ?l3flX|EiSl 33 

°fl 3*11 3.*} 

[^T 1 * 6] 

X13*<M1 9X°]a\, 

#7l XI 1 XH ^IJL^ ^"71 XI 1 #51 ^ #7l XI 1 ^ #JL ol^ofl 

oloflol^- ^7_V# 7}7}^ Ef-g- ^A\#<L3.1fK\2) XI 2 ^#3*1, 
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^7) XU 4i7Rr, <#7] XU <£t» Aisofl -g-^H # 7 ] xll 

^-7i xi i B$*i^Ei* *§^s. <$%*)f}±r xi3 H^fl^l^l- i 

^V^r 1^1 . 
7] 

^•71 xi2 XH -tlJLb- XI i ^ -tlJ: ^ #7l XI 3 >fl<H ^ 

#7] 3]S-±r #7] XI 4 i*H ^^br XI 5 4i 

7>« el ^-71 XI 4 ^ X15 ^3 ^4 XI 1 3J 

-^71 XI 3 'illi -S-^H €£r3fe ^ 3.*] 
8] 

*113*<H1 sa<H*i, 

#7] XI 1 XH ^IJ:^ A o V 7l X)l >£i» 41 ^ #71 Xll 41Jl oj^oil 
<^H# ^Ti* 7Mb ^a>^o.5.«-e^ XI 2 ^ Ajss ^sH, ^-71 
X12 XH ^l^b ^7l Xll ^ ^7l X13 XH -QUE. ^^slZL, 

^-71 Xll iSR 1 i4b, A o V 7l XI 1 ^J^l -8-^^ ^-71 XU 
iElt nl-ol^c ^Efl^ XI 2 B^l^i * ^7l XI 2 ^IJLofl -§- 

ifrsH ^-71 Xll cfcl^c ^Efls <g^Al 7lb XI 3 5. 
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^•71 ^7} 7fl4 4i*H »15 i^43 ± 

#7} ^3 AjjLofl ^S)^- ^ 
9] 

^^Hr ^7>, ^-71 C-flolEi #fMl cH-§-§H T 1 * ^-fr-I- ^1 

£ ^12 ^ ^4 H^^l^Ei, n&U ^v 7 i E^liEl^ 

91^ ^% 3-*} ^sRr u o v ^°11 sa^H, 

*IU #31, 

*H1 a o V 7 ] H^^l^E^ ^oj-ofl cfl-g-^ 2)12 *1<SM- o]7l-*>^ *)j2 #31, 
HE] jl 

#7l ^ A}2 4l7># Tl^^^H ^"71 HigUl^B^ *1H 

^11 ^ 3^" ^13 *KH, #7l H^^lr±iE^-^Ei o] ^ 

^fhi- ^71 4l*>S *i^Rr ^13 #3] 
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3.*] si ^ ^ . 
[^*o v 10] 

*ll9*cH 9X^, 

*fll -8-71 2fll ±7}^r ^7} H^l^S] z\)o] 

^ ^ ^IS. ^1 ^ Tl^flAlEil- i^V 1 ^, 

#7l ^12 #3H*1 ^71 2)12 i^ffe ^>7l Tfll TliflAlBll- 

^"71 2fl3 #7lHH #7l 2)13 3 0 *h8r ^"71 2JU ^ 2112 TiBflAlBloJ 
oil ^ S^l ^ y o V ^. 

11] 

^19%H1 ^ol^i, 

^"71 211 1 ^3HH ^"71 2)1 1 ^2>^ ^7l ^X]+B]9] *\}o] 

2111 ^ A>°H o^^£]^ X)l ^BflAlEi# 

^7) 2112 ^TflollA^I ^-71 2112 7-1 ^ ±.7\±t ^7) 7]^^] ^ #7] Tfl 1 

TiiflAlEiSl- ^-71 H^fl^liE^ *,}<>| £ = A>oloH <g^£l^ 7112 TlsflAlE^l- ^ 

A o V 7l 2113 2113 ^7) 211 1 ^^011 2)^ ^5)^ t 

* 3.*} ^-g- « 0 >^. 

12] 

2ll9*<Hl Sl^H, 
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#7l afll afll afi<H #JL<>11 -§-#*H #7l B^^l^Bi7> 4ol^.c 

^Hfls. £^sl*r #31, A}2 *1H #Jl£} *fli efl^^ -g-^}-^ #7l *lll 7-}# ^ 

7+7} ^-Tfl, #71 ^dAS^E^ ^Jioll -g-#*}a} #71 CI] 

^Slfe #31, 3-^3. #71 *fll #<$-jr #71 *lll ^7H1 °J7> 

*}fe ^r^ll- JLf-^H, 

#71 A}2 #7l *fl2 *1H ^l^^l ^12 eM^l -g-#5}o} #71 A]2 

3#3tt ^-^1, ZL^JL #7l ^12 *|12 7-l# ^7\o]) ol 7 >£l^ 

#7l *fl3 #31^ #71 *1H ^1^^ *fl2 ellt^l #7l *fl3 

*1#*Rr #71 m 7-1 # ^7>7> ^1, ZL^ZL *fl3 41 M -§"^> 

^ #71 ^ ^^-7> #7l t# ^7>5. ^ ^7>o] 

13^8" 13] 

#71 afil T&TjHH #7l ^11 4o] A}Jri=. ^-71 *fll #JL3. ^^H, 

#71 ^112 #7lHH #7l 1 *lH #31^ #7l m ^ #31 O^oll o]oll 
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l^^ty 14] 

*U21N 5£<H>H, 

#7l afll &$M*] #7l m *H ^Jl^I *fll <#7] ^S. 

15] 

#7l ^11 #?1HH # 7 1 ?\]2 *)H *flrefl*§ ^ #7l ^li *1H ^IJl 

#7l ^1 *g#5M, 

#7} ^12 #3HH ^"71 *U *lH A]Jl^ #7l *fll ^IJL ^l^^l «]«fl 

^•71 ^13 #7l ^12 *1H ^1^^ ^11 3l*I^r ^"71 *fl3 *\}°] #3L5- 

16] 

« ^iHHr ^ARi, H^JL a o V 7 ] e)lolE^4 #71 ^Ajofl 

^ ^t2] S^l ^ 4^T^ SMl SJS.7]- ^Sl<H ^ S X| 

#71 n±. $\2.^, 
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31 o) Ei ^1^-1- #71 H^l^^. ^SRr *Hl ^7>, 

*H 1 *lM ^lli #71 B^l^* Cfol^.c ^Efl^ <£^ t} 

±r *112 i^^J 

all 2 *1H ^l^ofl ^^Rr *ll3 4i^V, 

3 *IH ^IJ^l ^-71 B^ui^els.-^ 33 ^ *}^» ^-7i mj- 

afll ^ AHofi *U ZLE|JL 

ain >s-7i B^a^iiEi^ -g-^ cfl-g-*>^ ^12 *i<y-o] ^>7l *fl2 

# ^7>S1^ ^12 ^V, ZLElJl #7] ^ *fl2 ^oj-ofl o)-$\ ^-y] ^ l *\ 

# all 3 *i<?Hl 2]*fl #7l ^ £fi-7} a§^sl^ ^13 ^Tj- ^<LsL 
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17] 

#7l ^1 #7} m ^ #7l ^]l ^ ^12 *1H AlJro} ol^ 

°llr efl^ ^ #7l *)13 *1M t^^oilo]^- ^.gofl o^^fl ^*H^, 

#71 aj|2 ^?K8r #71 *fll ^lJlSl olollol-S. efl^ Aj- 7 ) ^! ^Efl Al 

s ^ #7l afli ^ ^13 *IH -il^ tl^olM!- Bfl^^l s}*fl -g^V^, 

#7l ^13 ^?i^r #71 *fl2 ^ ^13 *lH ^1^^ <?HH1- £11 ^ ^ #7l *fll 
#51^- #71 *fl 1 -i]^ cl^oflol^- Efl^ofl <£j*H -g^SRr ^ K x\ 

^-^1^ s^l 311^ . 

18] 

*U7*cHl 9l°]*\, 

#71 *fll ^ *fl2 ^^H^l #71 *fll 4l-M ^1 ^1 °1 ^ ellt^r ^ 

#7l ^111 ^ ^ #71 afll ol^ofl oloflol^- 7>^ Cf-g- 

^a>^o.s.«-e^ ^12 ^ aj^s. ^^sH, 

#71 A}2 ±7}^ ^-7) 7]}l ^ *tf2 ^ #S<^1 ^ -S-^Rr 2711^ 

B^H^liEi* i^-*Rr #*1^ SAl 3fl^. 

19] 

*Hl7#<Hl 9X°]*\, 

#71 afll ^ *113 ^*HH^ ^ 2 *1M oioiiol^. efl^ 4^ 

#7l ^1 Ajjr ^ Aj. 7 ] ^3 ^ Ajjr^. ^3°}, 
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*1)19%H1 Sl^H, 

^A>AjO. S «. E ^ ^2 ^ ^JlS. ^^S)^, A>7l % A2> ^*HH^ ^7] 

^7} A2 4i^>^- ^7} A}l ^ m ^ ^JJ-^l ^ -§-^>^ 27fl2] 
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[51 1] 
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[3E 6] 



SEn 



SEn+i 
EMn 

I DATA 



IT1 



T2 



T3 
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[51 8] 



Cln 








C2n ; ; 








SEn 
EMn 


1 1 


1 






I DATA 




( \ 1 

1 . . 1 . . 1 . 

| Tl j T2 j T3 
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[£. 9] 



Yn 
Xn 

Sn 
En 



Dm 



CI 



C2 



X 



VDD 



M5 



Ml 



M3 



M2 




OLED V Ioled 
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